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<160> 34 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 887 
<212> DNA 

<213> Physcomitrella patens 


<220> 

<221> modif ied_base 
<222> (71) 

<223> a, t, c, g, other or unknown 
<400> 1 

cgggagttgg tgatcttcag catgctcgta gttgacaagg gaggtaggat tgtttgaccc 60 
aaggtgtgta nagaagggga tagccatgta cagcaacttc aaagagcagg ccatagaata 120 
ttgtgcgtca agccgtagcg gaagacaacg cagggaacta tgccaaagcg tttccgctgt 180 
acatgaacgc gcttgagtac ttcaagacgc atctaaagta tgagaagaat cccaaaatca 24 0 
aggaggccat cactcagaag ttcacggagt atttgaggag ggcggaggag attcgagccg 3 00 
ttttggacga tggccccact ggaccctctg caaatggaga cgcggcagtt caagctaaac 3 60 
cgaagtcgaa atcagggaag aaggatggtg gcgggggtga tggtgatggt gacagcgagg 420 
atcccgacca gcagaagctg agatcagggc tgaactcggc aatcatacgg gaaaagccaa 4 80 
atgttcggtg ggctgatgtt gctggacttg aaagtgccaa gcaggcgttg caggaggcag 54 0 
tgatcttgcc cgtgaagttt ccccaatttt tcacagggaa gcgaagaaca tggcgagcat 600 
ttttgtggta tgggcccccc gggactggaa aatcgtatct tgcaaaagct gttgctacgg 660 
aagctgattc tacattcttt agtatttcct cttcagactt ggtgtcaaag tggatgggag 720 
agagtgagaa gcttgttgca aatctgtttc aaatggcccg tgaagctgct ccatccatca 7 80 
tcttcataga cgagattgat tctttatgcg gtactcgagg tgaaggaaat gagagcgagg 84 0 
cttcacgtcg tatcaagact gagttgctag ttcaaatgca gggtgtc 887 


<210> 2 
<211> 723 
<212> DNA 

<213> Physcomitrella patens 


<400> 2 

cggcaccagg gagatcgtat tgaggtaaca 
ggtccgaatc aacgaacatt acgagcattg 
aagaagtctg acaggggtcg actgcaaact 
gatatgtatg ctgggtatca tgaaagtgat 
caaaaactta aagagctgtc caagctcccg 
gctccaagca tttgggagct tgaagatatt 
gggaaggcta agaaaattcc atctggagca 
gttggggacc ctggtaccag taaatctcag 
cgtggaatct acactagtgg gcgaggaagt 
gaaggatcca gaaactcgag agacggtatt 
tgggatatgc tgtatcgatg agttcgacaa 
tgaggtaatg gagcaacaaa cggtatctgg 
ttg 


ggagttttca aggccatggc agttcgagtt 60 
tataagacct acatcgattg cgtgcacgtc 12 0 
gaagatccta tggagatgga taaggagaat 180 
acttcagaag ctgctaatga agcaaagatt 240 
gacatttatg atagactttc aaggtcgctg 300 
aaaaagggtc ttctttgcca gctctttggt 360 
tctttccgag gtgacatcaa tgttttactt 420 
ctgcttcagt atgtgcacaa gatagctcct 4 80 
tcggcggttg ggctgacagc gtatgtaaac 540 
ggagagcgga gctttggttc ttagtgatcg 600 
aatgtctgat aatgcccgaa gcatgcttca 660 
acccaagcgg ttcatgctcg tgaagccgag 720 

723 


<210> 3 
<211> 566 
<212> DNA 

<213> Physcomitrella patens 
<400> 3 

gcaccagccg ctttggaatc ccatccctcg 
tgatacgttg tgcatatttg gtgttgcaag 
gtctgcaaca gcggctacaa tggcgtccct 
gggtagccag gaatcgtcga cccaatttgc 
ttcgcgtagg gtgactgcta gcgctagtgg 
ggatatgggg aagcggggta tgttgaaagg 
tgctgttatc gcgaagaaag cttcagcagc 
gtcctactcg aggtttttgg agtatttgga 
gaaaatggga ccatagcaat tgtggaggct 
cgcgtacgcg tgcagctccc cggaac 


gttgcataga cacaagggga ttcagtgtag 60 
atttttggtt tcttgattgt tagctatggc 120 
cctcacgcct gggtctctcc gacgcggttt 180 
tcccctagct ggtcctcgta agacatcagt 240 
gaagaacgac aatggagtcg tggaagatgt 300 
cgtagcggga gctttggctg cagttctccc 3 60 
tgaggagcag ggcgtagcgt cttccaggat 420 
tatggaccgt gtgaagaagt tgacttgtat 480 
gtatcccctg aattgggcaa cagagtgcaa 54 0 

566 


<210> 4 
<211> 1564 
<212> DNA 

<213> Physcomitrella patens 
<400> 4 

gcgatatcga cccaaggtgt gtagagaagg ggatagccat gtacagcaac ttcaaagagc 60 
aggccataga atatgtgcgt caagccgtag cggaagacaa cgcagggaac tatgccaaag 120 
cgtttccgct gtacatgaac gcgcttgagt acttcaagac gcatctaaag tatgagaaga 180 
atcccaaaat caaggaggcc atcactcaga agttcacgga gtatttgagg agggcggagg 24 0 
agattcgagc cgttttggac gatggcccca ctggaccctc tgcaaatgga gacgcggcag 3 00 
ttcaagctaa accgaagtcg aaatcaggga agaaggatgg tggcgggggt gatggtgatg 360 
gtgacagcga ggatcccgag cagcagaagc tgagatcagg gctgaactcg gcaatcatac 420 
gggaaaagcc aaatgttcgg tgggctgatg ttgctggact tgaaagtgcc aagcaggcgt 4 80 
tgcaggaggc agtgatcttg cccgtgaagt ttccccaatt tttcacaggg aagcgaagac 540 
catggcgagc atttttgttg tatgggcccc ccgggactgg aaaatcgtat cttgcaaaag 600 
ctgttgctac ggaagctgat tctacattct ttagtatttc ctcttcagac ttggtgtcaa 660 
agtggatggg agagagtgag aagcttgttg caaatctgtt tcaaatggcc cgtgaagctg 72 0 
ctccatccat catcttcata gacgagattg attctttatg cggtactcga ggtgaaggaa 7 80 
atgagagcga ggcttcacgt cgtatcaaga ctgagttgct agttcaaatg cagggtgtcg 840 
gcaatcaaga cactaaggtt cttgtgttag ctgctacaaa tacgccctac tctttggatc 900 
aggcggtgag gcgacgtttc gacaagcgta tctacatccc actaccggag tctaaggctc 960 
ggcagcacat gtttaaggtg catttgggag atacgccaaa caacctgact gaacgtgatt 1020 


atgaggatct ggctaggaag actgatgggt 
aagatgtact atttgagcct gttcgtaaga 
ataccaaaga aggagagatg tggatgcctt 
ccactatgac ggagcttgcc gctgaagggc 
caaaatcaga tttcgacaaa gtcctcgcaa 
ttattattca agagaaattc accaaagaat 
ttaagaattt ggaaggttct gggttacgga 
gtagcctaag agtaaattac ggaagttttc 
gaagggaagg aagctacttg tcggttgcct 
tcgc 


tttcaggctc ggatattgca gtttgtgtga 1080 
cccaagatgc tatgcatttc aaaagaatta 1140 
gtgggccccg agaaccaggt gctaggcaaa 1200 
aggcatcgaa gattttacca cctccaatca 1260 
agcagaggcc cactgtcagc aaaggcgacc 13 2 0 
ttggtgaaga aggttgaatg gtgcttcgag 13 80 
agacagacga aatagaacgt cgtaggtacg 1440 
cgacttgcca gttgtgcact ctttcaacat 1500 
tttcatgggt gagttgcatc agtcgcgagc 1560 

1564 


<210> 5 
<211> 4348 
<212> DNA 

<213> Physcotnitrella patens 
<400> 5 

atggcgcgcc gcactcacgt gaggaattgc 
tttggttttt agtttgcaaa tcttgatcgt 
tgaggtgttc ttgttgattg ttcgtcatgg 
tgtcgtcccc atatccttcg caatctgaag 
caccgagctt cgacaatgca gcctcacccg 
ctacatctgc agttcgaagg agagggagag 
gatctcgcag tttaggcaat tctgtttata 
ctcctggaac tccagtggct actccggttt 
ccccatcgtt ccatcgtggc acgccacagt 
ggaagcctct acatcggaga cgtcgatctc 
caagggaacc tagtgctgat gggcgtccct 
gtggagaata tgcttatgtt tgggggacga 
ttcgtcgatt tctccacaat tatcgttcga 
agatcataga ggagactgtg gagcgtgagg 
tttatgacca tgatcctgat ctatacgcaa 
ccctgttgga cactgagtgt caggaagttg 
atattgaggc cagacctttc aatctcaaag 
cagatataga caaattggtt tctgttaaag 
ctgaaattaa gggggccttc ttcaaatgtt 
cagttgttaa agggcgggtt gaggagccaa 
ggaatgctat gtctcttatt cacaatcgat 
ttcaagaaac tccagatgcc attcctgaag 
tatacaacac tatggttgat gctgtgaagc 
tcaaggccat ggcagttcga gttggtcatg 
tccttgttct gcgacggttc cattcttttt 
gttgagaaaa agggcggttc gttgtcttga 
ataatgatgc acttgacatt ggagccgtgt 
tgtctacgcc attgccgcaa gtaacatcac 
ccgggcggag ggccgtacgg cagaccccta 
cggattccgc tcgtcgtagg aggagtcgat 
ccccttacga tgcggggact cctggaactc 
ctaccccagt cggtacacct atgggtaccc 
aacagcgcag tgagcttggt tcccagggga 
ccagagaacc cgggcatcga tctccttcaa 
aatctgctga gccagatgac actttgggtg 
ttaacattcc agatgtgctt agggcgattc 
ctcatgatct taattccaag tacatccaga 
atactctaaa tatcgacatg tcagacattt 
ttgttcgata cccactcgac atcatccccc 


acctccttgt tctgcgacgg ttccattctt 60 
ggagttgaga aaaagggcgg ttcgttgtct 12 0 
aaaataatga tgcacttgac attggagccg 180 
gagtgtctac gccattgccg caagtaacat 240 
tggccgggcg gagggccgta cggcagaccc 300 
aaacggattc cgctcgtcgt aggaggagtc 3 60 
gttcccctta cgatgcgggg actcctggaa 420 
acgctacccc agtcggtaca cctatgggta 480 
acaaacagcg cagtgagctt ggttcccagg 540 
aatccagaga acccgggcat cgatctcctt 600 
ctgaatctgc tgagccagat gacactttgg 660 
atgttaacat tccagatgtg cttagggcga 720 
gtgctcatga tcttaattcc aagtacatcc 780 
aggatactct aaatatcgac atgtcagaca 840 
aaattgttcg atacccactc gacatcatcc 900 
ctacctcttt actaccaacg tttgagaagc 960 
catcggtgca catgcgtgaa ctcaaccctt 1020 
gaatggttat ccggtgcagt tctatcatac 1080 
tagtgtgtgg tcactcgcct ccgctagtta 1140 
caaggtgtga aaagccagaa tgtgcagcac 1200 
gcacttttgc aaataagcag atagtgcgtc 1260 
gagagactcc acacacagtc agcatgtgtt 132 0 
ctggagatcg tattgaggta acaggagttt 13 80 
gcgcgccgca ctcacgtgag gaattgcacc 1440 
ggtttttagt ttgcaaatct tgatcgtgga 1500 
ggtgttcttg ttgattgttc gtcatggaaa 1560 
cgtccccata tccttcgcaa tctgaaggag 1620 
cgagcttcga caatgcagcc tcacccgtgg 1680 
catctgcagt tcgaaggaga gggagagaaa 174 0 
ctcgcagttt aggcaattct gtttatagtt 1800 
ctggaactcc agtggctact ccggtttacg 1860 
catcgttcca tcgtggcacg ccacagtaca 1920 
agcctctaca tcggagacgt cgatctcaat 1980 
gggaacctag tgctgatggg cgtccctctg 2040 
gagaatatgc ttatgtttgg gggacgaatg 2100 
gtcgatttct ccacaattat cgttcgagtg 2160 
tcatagagga gactgtggag cgtgaggagg 2220 
atgaccatga tcctgatcta tacgcaaaaa 2280 
tgttggacac tgagtgtcag gaagttgcta 2340 


cctctttact accaacgttt 
cggtgcacat gcgtgaactc 
tggttatccg gtgcagttct 
tgtgtggtca ctcgcctccg 
ggtgtgaaaa gccagaatgt 
cttttgcaaa taagcagata 
agactccaca cacagtcagc 
gagatcgtat tgaggtaaca 
aacgaacatt acgagcattg 
acaggggtcg actgcaaact 
ctgggtatca tgaaagtgat 
aagagctgtc caagctcccg 
tttgggagct tgaagatatt 
agaaaattcc atctggagca 
ctggtaccag taaatctcag 
acactagtgg gcgaggaagt 
aaactcgaga gacggtattg 
gtatcgatga gttcgacaaa 
agcaacaaac ggtatctgta 
ctgtccttgc atgtgcaaat 
ataacatcca gcttcctcca 
acaaaccaga cgagcaaaac 
aaaactatga agtttcaaag 
cctatgctcg tcagcatgta 
atggctatgt tgagatgcgc 
cagccacacc tcggcaactc 
gattttctga agtggtagag 
ctttgcagca atctgctact 
ctggagtgtc ggccagcgag 
ttatagcaga taaaatttca 
aggatatccg gagccaaagc 
gtagcctcca aggagaaggc 
acagtttcta actgttcgaa 
tttcccatgc gcaattccca 


gagaagcata ttgaggccag 
aacccttcag atatagacaa 
atcatacctg aaattaaggg 
ctagttacag ttgttaaagg 
gcagcacgga atgctatgtc 
gtgcgtcttc aagaaactcc 
atgtgtttat acaacactat 
ggagttttca aggccatggc 
tataagacct acatcgattg 
gaagatccta tggagatgga 
acttcagaag ctgctaatga 
ggcatttatg atagactttc 
aaaaagggtc ttctttgcca 
tctttccgag gtgacatcaa 
ctgcttcagt atgtgcacaa 
tcggcggttg ggctgacagc 
gagagcggag ctttggttct 
atgtctgata atgcccgaag 
gccaaagggg gtatcattgc 
cctagtgggt cccgatacaa 
actctacttt ctagatttga 
gatcgtcgtc tcgccaggca 
caggacgcct tagatctaca 
catcctacat taagtgatga 
caaaagggca actttcctgg 
gaaagtatga ttcgtatcag 
aaagttgatg cagcagaagc 
gatcatgcaa caggtacgat 
cgtattcgtc gggccaactt 
cctggcagct cctctggctt 
agtgtggacg ttagtttgca 
tttcttactg tccatggtga 
tccatgagct ataactctga 
gagctcgc 


acctttcaat ctcaaagcat 2400 
attggtttct gttaaaggaa 2460 
ggccttcttc aaatgtttag 2520 
gcgggttgag gagccaacaa 2580 
tcttattcac aatcgatgca 2640 
agatgccatt cctgaaggag 2700 
ggttgatgct gtgaagcctg 2760 
agttcgagtt ggtccgaatc 2820 
cgtgcacgtc aagaagtctg 2880 
taaggagaat gatatgtatg 2940 
agcaaagatt caaaaactta 3000 
aaggtcgctg gctccaagca 3060 
gctctttggt gggaaggcta 3120 
tgttttactt gttggggacc 3180 
gatagctcct cgtggaatct 3240 
gtatgtaacg aaggatccag 3300 
tagtgatcgt gggatatgct 3360 
catgcttcat gaggtaatgg 3420 
ctcgctgaac gctcggacgt 3480 
tgcgcgcctt tctgtgattg 3540 
tttaatttac ttaatgctcg 3600 
tctcgtggct ttacactatg 3660 
aacacttacc gcgtatatca 3720 
agctgctgaa gatttgatta 3780 
aagcagtaaa aaggtgataa 3 84 0 
tgaagcccta gctcgaatga 3 900 
tgtgcgcctt ttagacgtcg 3960 
agacatggat cttatcacga 4020 
gctagctgct ctgcgagagc 4080 
gaagaccagt cagcttcttg 4140 
ggatattaaa aatgctctgg 4200 
catagtcaag agagtttgag 4260 
acgaaaggga aaacctccag 4 32 0 

4348 


<210> 6 
<211> 2237 

<212> DNA 

<213> Physcomitrella patens 
<400> 6 

atcccgggtg atacgttgtg catatttggt gttgcaagtt ttttggtttc ttgattgtta 60 
gctatggcgt ctgcaacagc ggctacaatg gcgtccctcc tcacgcctgg gtctctccga 120 
cgcggtttgg gtagccagga atcgtcgacc caatttgctc ccctagctgg tcctcgtaag 180 
acatcagttt cgcgtagggt gactgctagc gctagtggga agaacgacaa tggagtcgtg 240 
gaagatgtgg atatggggaa gcggggtatg ttgaaaggcg tagcgggagc tttggctgca 3 00 
gttctccctg ctgttatcgc gaagaaagct tcagcagctg aggagcaggg cgtagcgtct 360 
tccaggatgt cctactcgag gtttttggag tatttggata tggaccgtgt gaagaaggtt 420 
gacttgtatg aaaatgggac catagcaatt gtggaggctg tatcccctga attgggcaac 4 80 
agagtacaac gcgtacgcgt gcagctcccc ggaactagct ccgaattgtt gtcgaagttt 54 0 
agatcgaaga atgtagattt tgccgcacac agcccacaag aggactctgg ctctgtcatt 600 
ttgaacctca tcggaaattt ggctttcccc ttgttgctcg ttggaggtct gttcttcttg 660 
tctcgtagat cccaaggtgg tatgggacct ggcggtcctg ggaacccgat ggccttcggg 720 
aagtccaagg ccaagttcca gatggagccc aacacgggca ttacattcca agatgttgcg 780 
ggagtagacg aggccaagca agacttcatg gaggttgtgg agttcttgaa gcggcctgag 84 0 
agattcacag cagtgggcgc taaaatccca aagggagtgt tgctggttgg accacccggt 900 


accggaaaga ctctattggc gaaggccatc 
atctctgggt ctgagttcgt ggaaatgttc 
ttgttcaaga aggcgaaaga gaatgctccc 
gttggaagac agagaggaac tggaattgga 
aatcagttgt tgacggagat ggacggtttc 
gccaccaaca gggctgatat tctcgacgct 
caggtttccg tggatgttcc ggacgtgaag 
agtaacaaga agttcgccga tgatgtgtct 
ttcagtggag ctgacttggc caacttgttg 
ggaaagacag ccatcagtgc taaggagatt 
atggaaggta ccgtcatgac ggacggcaag 
ggccatgcta tctgcgggac tttgactccc 
attcctagag gtcaggcccg tggtctcacc 
atttcaaagc agcaaatctt tgcccgtatt 
caggttgtct tcggtgatgc tgaagttacg 
acttctatgg ccaagcagat ggtcacagta 
ttgatggacc cttcatccca gggaggagat 
atgtccgaga agttggctga ggacatcgac 
tacgaagtcg cactgggtca cattaggaac 
gttctgcttg agaaggagac tttgtccggc 
acagagattc ctgctgaaaa ccgtgtatca 
agtgatcaga agcaagggtg tttgtgaaca 
cttgtatcag agctcgc 


gctggggaag ctggagtacc attcttctcc 960 
gtgggagtgg gagcttcccg tgtgagggac 1020 
tgcattgtgt ttgtggatga gattgatgcc 1080 
ggaggcaatg atgagcgtga gcagacgttg 1140 
gaaggaaaca ctggtgtgat tgtcattgct 12 00 
gccttgcttc gtcctggaag attcgacaga 1260 
ggaaggactg acatcctcaa ggtgcatgct 1320 
ctggatatca ttgccatgag gacaccaggg 1380 
aacgaagcag ctatcttgac cggaaggaga 1440 
gacgattcaa ttgacagaat cgttgccggg 1500 
agcaagagtc ttgttgcata ccacgaagtc 1560 
ggacacgacg ccgtgcaaaa ggtcaccctc 1620 
tggtttattc ccggagaaga cccgactttg 1680 
gttggtgctc ttggtggtag ggctaccgag 1740 
actggagcgt ccagtgattt gcagcaagtt 1800 
ttcggtatgt cagacatcgg cccatgggct 1860 
atgattatgc gtatgatggc acgtaactcc 1920 
aaggctgtga aggctatctc tgacgaggcc 1980 
aaccgcacgg ccatggacaa gattgtagag 204 0 
gccgagttta gggctattct ttcggaatac 2100 
gacaaccagg ccgcacctgt agctgtttga 2160 
caatcgtgta ggttttggag catcgacgct 2220 

2237 


<210> 7 
<211> 442 
<212> PRT 

<213> Physcomitrella patens 
<400> 7 

Met Tyr Ser Asn Phe Lys Glu Gin Ala lie Glu Tyr Val Arg Gin Ala 
15 10 15 

Val Ala Glu Asp Asn Ala Gly Asn Tyr Ala Lys Ala Phe Pro Leu Tyr 
20 25 30 

Met Asn Ala Leu Glu Tyr Phe Lys Thr His Leu Lys Tyr Glu Lys Asn 
35 40 45 

Pro Lys lie Lys Glu Ala lie Thr Gin Lys Phe Thr Glu Tyr Leu Arg 
50 55 60 

Arg Ala Glu Glu He Arg Ala Val Leu Asp Asp Gly Pro Thr Gly Pro 
65 70 75 80 

Ser Ala Asn Gly Asp Ala Ala Val Gin Ala Lys Pro Lys Ser Lys Ser 
85 90 95 

Gly Lys Lys Asp Gly Gly Gly Gly Asp Gly Asp Gly Asp Ser Glu Asp 
100 105 110 

Pro Glu Gin Gin Lys Leu Arg Ser Gly Leu Asn Ser Ala He He Arg 
115 120 125 


Glu Lys Pro Asn Val Arg Trp Ala Asp Val Ala Gly Leu Glu Ser Ala 
130 135 140 


Lys Gin Ala Leu Gin Glu Ala Val He Leu Pro Val Lys Phe Pro Gin 
145 150 155 160 

Phe Phe Thr Gly Lys Arg Arg Pro Trp Arg Ala Phe Leu Leu Tyr Gly 
165 170 175 

Pro Pro Gly Thr Gly Lys Ser Tyr Leu Ala Lys Ala Val Ala Thr Glu 
180 185 190 

Ala Asp Ser Thr Phe Phe Ser He Ser Ser Ser Asp Leu Val Ser Lys 
195 200 205 

Trp Met Gly Glu Ser Glu Lys Leu Val Ala Asn Leu Phe Gin Met Ala 
210 215 220 

Arg Glu Ala Ala Pro Ser He He Phe He Asp Glu He Asp Ser Leu 
225 230 235 240 

Cys Gly Thr Arg Gly Glu Gly Asn Glu Ser Glu Ala Ser Arg Arg He 
245 250 255 

Lys Thr Glu Leu Leu Val Gin Met Gin Gly Val Gly Asn Gin Asp Thr 
260 265 270 

Lys Val Leu Val Leu Ala Ala Thr Asn Thr Pro Tyr Ser Leu Asp Gin 
275 280 285 

Ala Val Arg Arg Arg Phe Asp Lys Arg He Tyr He Pro Leu Pro Glu 
290 295 300 

Ser Lys Ala Arg Gin His Met Phe Lys Val His Leu Gly Asp Thr Pro 
305 310 315 320 

Asn Asn Leu Thr Glu Arg Asp Tyr Glu Asp Leu Ala Arg Lys Thr Asp 
325 330 335 

Gly Phe Ser Gly Ser Asp He Ala Val Cys Val Lys Asp Val Leu Phe 
340 345 350 

Glu Pro Val Arg Lys Thr Gin Asp Ala Met His Phe Lys Arg He Asn 
355 360 365 

Thr Lys Glu Gly Glu Met Trp Met Pro Cys Gly Pro Arg Glu Pro Gly 
370 375 380 

Ala Arg Gin Thr Thr Met Thr Glu Leu Ala Ala Glu Gly Gin Ala Ser 
385 390 395 400 

Lys He Leu Pro Pro Pro He Thr Lys Ser Asp Phe Asp Lys Val Leu 
405 410 415 

Ala Lys Gin Arg Pro Thr Val Ser Lys Gly Asp Leu He He Gin Glu 
420 425 430 


Lys Phe Thr Lys Glu Phe Gly Glu Glu Gly 
435 440 


<210> 8 

<211> 901 
<212> PRT 

<213> Physcomitrella patens 
<400> 8 

Met Glu Asn Asn Asp Ala Leu Asp He Gly Ala Val Ser Ser Pro Tyr 
15 10 15 

Pro Ser Gin Ser Glu Gly Val Ser Thr Pro Leu Pro Gin Val Thr Ser 
20 25 30 

Pro Ser Phe Asp Asn Ala Ala Ser Pro Val Ala Gly Arg Arg Ala Val 
35 40 45 

Arg Gin Thr Pro Thr Ser Ala Val Arg Arg Arg Gly Arg Glu Thr Asp 
50 55 60 

Ser Ala Arg Arg Arg Arg Ser Arg Ser Arg Ser Leu Gly Asn Ser Val 
65 70 75 80 

Tyr Ser Ser Pro Tyr Asp Ala Gly Thr Pro Gly Thr Pro Gly Thr Pro 
85 90 95 

Val Ala Thr Pro Val Tyr Ala Thr Pro Val Gly Thr Pro Met Gly Thr 
100 105 110 

Pro Ser Phe His Arg Gly Thr Pro Gin Tyr Lys Gin Arg Ser Glu Leu 
115 120 125 

Gly Ser Gin Gly Lys Pro Leu His Arg Arg Arg Arg Ser Gin Ser Arg 
130 135 140 

Glu Pro Gly His Arg Ser Pro Ser Arg Glu Pro Ser Ala Asp Gly Arg 
145 150 155 160 

Pro Ser Glu Ser Ala Glu Pro Asp Asp Thr Leu Gly Gly Glu Tyr Ala 
165 170 175 

Tyr Val Trp Gly Thr Asn Val Asn He Pro Asp Val Leu Arg Ala lie 
180 185 190 

Arg Arg Phe Leu His Asn Tyr Arg Ser Ser Ala His Asp Leu Asn Ser 
195 200 205 

Lys Tyr He Gin He He Glu Glu Thr Val Glu Arg Glu Glu Asp Thr 
210 215 220 

Leu Asn He Asp Met Ser Asp He Tyr Asp His Asp Pro Asp Leu Tyr 
225 230 235 240 

Ala Lys He Val Arg Tyr Pro Leu Asp He He Pro Leu Leu Asp Thr 
245 250 255 

Glu Cys Gin Glu Val Ala Thr Ser Leu Leu Pro Thr Phe Glu Lys His 


260 265 270 

lie Glu Ala Arg Pro Phe Asn Leu Lys Ala Ser Val His Met Arg Glu 
275 280 285 

Leu Asn Pro Ser Asp lie Asp Lys Leu Val Ser Val Lys Gly Met Val 
290 295 300 

lie Arg Cys Ser Ser lie lie Pro Glu lie Lys Gly Ala Phe Phe Lys 
305 310 315 320 

Cys Leu Val Cys Gly His Ser Pro Pro Leu Val Thr Val Val Lys Gly 
325 330 335 

Arg Val Glu Glu Pro Thr Arg Cys Glu Lys Pro Glu Cys Ala Ala Arg 
340 345 350 

Asn Ala Met Ser Leu lie His Asn Arg Cys Thr Phe Ala Asn Lys Gin 
355 360 365 

lie Val Arg Leu Gin Glu Thr Pro Asp Ala lie Pro Glu Gly Glu Thr 
370 375 380 

Pro His Thr Val Ser Met Cys Leu Tyr Asn Thr Met Val Asp Ala Val 
385 390 395 400 

Lys Pro Gly Asp Arg lie Glu Val Thr Gly Val Phe Lys Ala Met Ala 
405 410 415 

Val Arg Val Gly Pro Asn Gin Arg Thr Leu Arg Ala Leu Tyr Lys Thr 
420 425 430 

Tyr lie Asp Cys Val His Val Lys Lys Ser Asp Arg Gly Arg Leu Gin 
435 440 445 

Thr Glu Asp Pro Met Glu Met Asp Lys Glu Asn Asp Met Tyr Ala Gly 
450 455 460 

Tyr His Glu Ser Asp Thr Ser Glu Ala Ala Asn Glu Ala Lys lie Gin 
465 470 475 480 

Lys Leu Lys Glu Leu Ser Lys Leu Pro Gly lie Tyr Asp Arg Leu Ser 
485 490 495 

Arg Ser Leu Ala Pro Ser lie Trp Glu Leu Glu Asp lie Lys Lys Gly 
500 505 510 

Leu Leu Cys Gin Leu Phe Gly Gly Lys Ala Lys Lys lie Pro Ser Gly 
515 520 525 

Ala Ser Phe Arg Gly Asp lie Asn Val Leu Leu Val Gly Asp Pro Gly 
530 535 540 

Thr Ser Lys Ser Gin Leu Leu Gin Tyr Val His Lys lie Ala Pro Arg 
545 550 555 560 


Gly lie Tyr Thr Ser Gly Arg Gly Ser Ser Ala Val Gly Leu Thr Ala 


565 


570 


575 


Tyr Val Thr Lys Asp Pro Glu Thr Arg Glu Thr Val Leu Glu Ser Gly 
580 585 590 

Ala Leu Val Leu Ser Asp Arg Gly lie Cys Cys lie Asp Glu Phe Asp 
595 600 605 

Lys Met Ser Asp Asn Ala Arg Ser Met Leu His Glu Val Met Glu Gin 
610 615 620 

Gin Thr Val Ser Val Ala Lys Gly Gly He He Ala Ser Leu Asn Ala 
625 630 635 640 

Arg Thr Ser Val Leu Ala Cys Ala Asn Pro Ser Gly Ser Arg Tyr Asn 
645 650 655 

Ala Arg Leu Ser Val He Asp Asn He Gin Leu Pro Pro Thr Leu Leu 
660 665 670 

Ser Arg Phe Asp Leu He Tyr Leu Met Leu Asp Lys Pro Asp Glu Gin 
675 680 685 

Asn Asp Arg Arg Leu Ala Arg His Leu Val Ala Leu His Tyr Glu Asn 
690 695 700 

Tyr Glu Val Ser Lys Gin Asp Ala Leu Asp Leu Gin Thr Leu Thr Ala 
705 710 715 720 

Tyr He Thr Tyr Ala Arg Gin His Val His Pro Thr Leu Ser Asp Glu 
725 730 735 

Ala Ala Glu Asp Leu He Asn Gly Tyr Val Glu Met Arg Gin Lys Gly 
740 745 750 

Asn Phe Pro Gly Ser Ser Lys Lys Val He Thr Ala Thr Pro Arg Gin 
755 760 765 

Leu Glu Ser Met He Arg He Ser Glu Ala Leu Ala Arg Met Arg Phe 
770 775 780 

Ser Glu Val Val Glu Lys Val Asp Ala Ala Glu Ala Val Arg Leu Leu 
785 790 795 800 

Asp Val Ala Leu Gin Gin Ser Ala Thr Asp His Ala Thr Gly Thr He 
805 810 815 

Asp Met Asp Leu He Thr Thr Gly Val Ser Ala Ser Glu Arg He Arg 
820 825 830 

Arg Ala Asn Leu Leu Ala Ala Leu Arg Glu Leu He Ala Asp Lys He 
835 840 845 

Ser Pro Gly Ser Ser Ser Gly Leu Lys Thr Ser Gin Leu Leu Glu Asp 
850 855 860 


He Arg Ser Gin Ser Ser Val Asp Val Ser Leu Gin Asp He Lys Asn 


865 


870 


875 


880 


Ala Leu Gly Ser Leu Gin Gly Glu Gly Phe Leu Thr Val His Gly Asp 
885 890 895 

He Val Lys Arg Val 
900 


<210> 9 
<211> 698 
<212> PRT 

<213> Physcomitrella patens 
<400> 9 

Met Ala Ser Ala Thr Ala Ala Thr Met Ala Ser Leu Leu Thr Pro Gly 
15 10 15 

Ser Leu Arg Arg Gly Leu Gly Ser Gin Glu Ser Ser Thr Gin Phe Ala 
20 25 30 

Pro Leu Ala Gly Pro Arg Lys Thr Ser Val Ser Arg Arg Val Thr Ala 
35 40 . 45 

Ser Ala Ser Gly Lys Asn Asp Asn Gly Val Val Glu Asp Val Asp Met 
50 55 60 

Gly Lys Arg Gly Met Leu Lys Gly Val Ala Gly Ala Leu Ala Ala Val 
65 70 75 80 

Leu Pro Ala Val He Ala Lys Lys Ala Ser Ala Ala Glu Glu Gin Gly 
85 90 95 

Val Ala Ser Ser Arg Met Ser Tyr Ser Arg Phe Leu Glu Tyr Leu Asp 
100 105 110 

Met Asp Arg Val Lys Lys Val Asp Leu Tyr Glu Asn Gly Thr He Ala 
115 120 125 

He Val Glu Ala Val Ser Pro Glu Leu Gly Asn Arg Val Gin Arg Val 
130 135 140 

Arg Val Gin Leu Pro Gly Thr Ser Ser Glu Leu Leu Ser Lys Phe Arg 
145 150 155 160 

Ser Lys Asn Val Asp Phe Ala Ala His Ser Pro Gin Glu Asp Ser Gly 
165 170 175 

Ser Val He Leu Asn Leu He Gly Asn Leu Ala Phe Pro Leu Leu Leu 
180 185 190 

Val Gly Gly Leu Phe Phe Leu Ser Arg Arg Ser Gin Gly Gly Met Gly 
195 200 205 


Pro Gly Gly Pro Gly Asn Pro Met Ala Phe Gly Lys Ser Lys Ala Lys 
210 215 220 


Phe Gin Met Glu Pro Asn Thr Gly lie Thr Phe Gin Asp Val Ala Gly 
225 230 235 240 


Val Asp Glu Ala Lys Gin Asp Phe Met Glu Val Val Glu Phe Leu Lys 
245 250 255 

Arg Pro Glu Arg Phe Thr Ala Val Gly Ala Lys lie Pro Lys Gly Val 
260 265 270 

Leu Leu Val Gly Pro Pro Gly Thr Gly Lys Thr Leu Leu Ala Lys Ala 
275 280 285 

lie Ala Gly Glu Ala Gly Val Pro Phe Phe Ser lie Ser Gly Ser Glu 
290 295 300 

Phe Val Glu Met Phe Val Gly Val Gly Ala Ser Arg Val Arg Asp Leu 
305 310 315 320 

Phe Lys Lys Ala Lys Glu Asn Ala Pro Cys lie Val Phe Val Asp Glu 
325 330 335 

lie Asp Ala Val Gly Arg Gin Arg Gly Thr Gly He Gly Gly Gly Asn 
340 345 350 

Asp Glu Arg Glu Gin Thr Leu Asn Gin Leu Leu Thr Glu Met Asp Gly 
355 360 365 

Phe Glu Gly Asn Thr Gly Val He Val He Ala Ala Thr Asn Arg Ala 
370 375 380 

Asp He Leu Asp Ala Ala Leu Leu Arg Pro Gly Arg Phe Asp Arg Gin 
385 390 395 400 

Val Ser Val Asp Val Pro Asp Val Lys Gly Arg Thr Asp He Leu Lys 
405 410 415 

Val His Ala Ser Asn Lys Lys Phe Ala Asp Asp Val Ser Leu Asp He 
420 425 430 

He Ala Met Arg Thr Pro Gly Phe Ser Gly Ala Asp Leu Ala Asn Leu 
435 440 445 

Leu Asn Glu Ala Ala He Leu Thr Gly Arg Arg Gly Lys Thr Ala He 
450 455 460 

Ser Ala Lys Glu He Asp Asp Ser He Asp Arg He Val Ala Gly Met 
465 470 475 480 

Glu Gly Thr Val Met Thr Asp Gly Lys Ser Lys Ser Leu Val Ala Tyr 
485 ' 490 495 

His Glu Val Gly His Ala He Cys Gly Thr Leu Thr Pro Gly His Asp 
500 505 510 


Ala Val Gin Lys Val Thr Leu He Pro Arg Gly Gin Ala Arg Gly Leu 
515 520 525 


Thr Trp Phe lie Pro Gly Glu Asp Pro Thr Leu lie Ser Lys Gin Gin 
530 535 540 

lie Phe Ala Arg He Val Gly Ala Leu Gly Gly Arg Ala Thr Glu Gin 
545 550 555 560 

Val Val Phe Gly Asp Ala Glu Val Thr Thr Gly Ala Ser Ser Asp Leu 
565 570 575 

Gin Gin Val Thr Ser Met Ala Lys Gin Met Val Thr Val Phe Gly Met 
580 585 590 

Ser Asp lie Gly Pro Trp Ala Leu Met Asp Pro Ser Ser Gin Gly Gly 
595 600 605 

Asp Met He Met Arg Met Met Ala Arg Asn Ser Met Ser Glu Lys Leu 
610 615 620 

Ala Glu Asp He Asp Lys Ala Val Lys Ala He Ser Asp Glu Ala Tyr 
625 630 635 640 

Glu Val Ala Leu Gly His He Arg Asn Asn Arg Thr Ala Met Asp Lys 
645 650 655 

He Val Glu Val Leu Leu Glu Lys Glu Thr Leu Ser Gly Ala Glu Phe 
660 665 670 

Arg Ala He Leu Ser Glu Tyr Thr Glu He Pro Ala Glu Asn Arg Val 
675 680 685 


Ser Asp Asn Gin Ala Ala Pro Val Ala Val 
690 695 


<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

caggaaacag ctatgacc 18 


<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 


<400> 11 

ctaaagggaa caaaagctg 


19 


<210> 12 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 12 

tgtaaaacga cggccagt 

<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

gcgatatcga cccaaggtgt gtagagaagg ggat 


<210> 14 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 14 

gcgagctcgc gactgatgca actcacccat gaa 


<210> 15 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 15 

cccaaatgct tggagccagc gacct 


<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 


<400> 16 

gacgtgcacg caatcgatgt aggtc 


25 


<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Secjuence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

agtcgacccc tgtcagactt cttga 25 


<210> 18 

<211> 36 

<212> DNA 

<2l3> Artificial 


Sequence 


<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

atggcgcgcc gcactcacgt gaggaattgc acctcc 36 


<210> 19 

<211> 32 

<212> DNA 

<213> Artificial 


Sequence 


<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

gcgagctctg ggaattgcgc atgggaaact gg 32 


<210> 20 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

ctggctaccc aaaccgcgtc ggaga 25 


<210> 21 

<211> 35 

<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Description of Artificial Sequence; Primer 


<400> 21 

atcccgggtg atacgttgtg catatttggt gttgc 


35 


<210> 22 

<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

gcgagctctg atacaagagc gtcgatgctc ca 32 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 


<210> 24 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

cgcggccggc ctcagaagaa ctcgtcaaga aggcg 35 

<210> 25 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 


<400> 23 

gcgctgcaga tttcatttgg agaggacacg 


30 


<400> 25 

gctgacacgc caagcctcgc tagtc 


25 


<210> 26 
<211> 33 


<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

gcgagctcgc gactgatgca actcacccat gaa 

<210> 27 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

gcgagctctg ggaattgcgc atgggaaact gg 


<210> 28 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 28 

gcgagctctg atacaagagc gtcgatgctc ca 


<210> 29 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatggtgatg gtgacagcga ggatc 


<210> 30 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Secjuence: Primer 
<400> 30 

cgacgtgaag cctcgctctc atttcc 


<210> 31 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 31 

cgatctcctt caagggaacc tagtgctg 

<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

gagttcacgc atgtgcaccg atgct 

<210> 33 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

cgtagcgtct tccaggatgt cctac 

<210> 34 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

gcttggcctc gtctactccc gcaac 


